_-

{L ::i'iliﬂ LT -
N}

- ;;.E\-iJ _.-Ji

—" _

;%
h

.

P
18t

.-
14
-

-
W

T -

B 4
,‘: ,
- 41 '

0¥,
i 4

Conference on Rail Resilience
Warsaw, 16 June 2025

Julie Berckmans (Climate Risk & Adaptation Expert)
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The European Enwronment Agency
Supportlng sustalnablllty pollcy through knowledge

& Anindependent EU agency

‘&

.. Analysing, assessing and providing information

- Aninterface between science and policy

~ Dependent upon strong networks to carry out its
2 \X/ork



Global climate change and associated
risks: our current reality

Annual global temperature anomalies relative to pre-industrial (1850-1900)
Data: ERAS (1940-2024) - Credit: C3S/ECMWF

- ; - = .‘“‘-’r - - ._4:._. i _f - . g
- - - :.;'T 8 « - | s
= k o - S < OpemICUS ‘/"ﬁ\g@:s«m < AR eoeerees
.'-‘—"" - e 2 Europe’s eyes o Earth etz copermius s :

Mandal ‘Lees 2016--




Legend

A Increase

7 Increase
(limited agreement
between models,
datasets or indices)

N Decrease

N Decrease
(limited agreement
between models,
datasets or indices)

~ Low confidence
in direction of change

O No change

Note
(*) Other heatwave
indices show

an increase
for the past

=

Source: EEA, EUCRA, 2024 7

All Europe’s regions will
experience increasing climatic
risk drivers incl. heatwaves,
heavy precipitation and drought

Land regions Western Central-eastern Southern
Europe Europe Europe Europe
Past| Future |Past| Future |Past| Future |Past| Future
Low | High Low | High Low | High Low | High

Mean temperature A A A A A A A by 7 2 7 A
Heatwave days am| 2 | A 2 2 Al A A A 2 A
Total precipitation A 2 N N
Heavy precipitation | 4 A A A A A 2 A
Drought N 2 by A A A

°C
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8 === ERAS (0bservations) H - v
=== Historical (modelled past) ng h .

7 === SSP5-8.5 (very high emissions) warmin s )

m== SSP3-7.0 (high emissions)
6 === S8P2-4.5 (medium emissions)

scenaria

wm  SSP1-2.6 (low emissions)

Low-warming
scenario

1950 1960 1970 1980 1990 2000 2010 2020 2030 2040 2050 2060 2070 2080 2090 __2100

European Environment Agency =
P Source: Copernicgus cl/ymaﬂ

change service based on CMIP6




Climate-related hazards Non-climatic risk drivers

38 32§l B= Climate risks can cascade across
e.g. droughts e.g. water (over)usage societal systems

and cascading impacts and risks

Ecosystems Water

* Climate risks can cascade across systems,
Infrastructure leading to unexpected impacts

e Systemic approach to adaptation and

preparedness required
k Health J
Economy and finance

. W
@ European Environment Agency *;_)
@ Risk cluster ’
O Cross-cutting field




Extreme weather 1980-2023: economic losses on the rise

Billion EUR (2023 prices)

70
Storms (including lightning and hail) . EEA indicator E " ¢
60 : ‘:gz?t%\'/saves,.cold waves, droughts weathér and climate-related extremes in Europe EU27’ 1980-2023:
Wl EUR 738 billion in economic losses

50 2021: EUR 64b (40 b floods BE/NL/DE)
2022: EUR 57b (forest fires, droughts,

40 heat waves)

20 2023: EUR 44b (floods, forest fires,
droughts)

20 2024: first estimates already

+EUR 30b (Valencia and Central Europe

H m n l ‘ ‘ fIOOdS)
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Long
infrastructure
recovery
times

Roads

Railway

Electricity

Infrastructure recovery
after 2021 floods Belgium,
Germany, Netherlands

EUCRA, based on Koks et al., 2022

Gas

Water supply

Waterwaste

Telecommunications

Healthcare and education

_—mmm -

Event 1 day 1 week 1 month 1 year >2 years

Time period

= (GErmany == Netherlands === Belgium = (Observed = == [Expected




Priorities for EU policy on climate adaptation
EUCRA evaluates the urgency of major climate risks for Europe

Climate risks for 'Infrastructure’ cluster

Pluvial and fluvial flooding

Urgency
to act

Current

Coastal flooding
Damage to infrastructure and buildings (")

Energy disruption due to heat and drought
(hotspot region: southern Europe)

Energy disruption due to heat and drought

Energy disruption due to flooding

Marine transport

Land-based transport

Risk severity Policy characteristics
Mid-century  Late century Policy Policy Risk
(low/high horizon  readiness  ownership
warming scenario)

Long Medium  Co-owned
Long Advanced Co-owned
Long Medium  Co-owned
Medium  Medium  Co-owned
Medium  Medium  Co-owned
Long Advanced Co-owned
Medium  Medium  Co-owned
Medium  Medium  Co-owned

Legends and notes
Urgency to act Risk severity

B Urgent action needed B Catastrophic

B More action needed M Critical
Further investigation Substantial
Sustain current action Limited

Watching brief

Confidence

Low: +

Medium: ++

High: +++

(") Urgency based on high warming scenario (late century).



EU transport
policy area
exposed to
multiple
climate risks

Coastal ecosystems

Marine ecosystems

Biodiversity/carbon sinks due to wildfires (hotspot region: southern Europe)

Biodiversity/carbon sinks due to droughts and pests
Species distribution shifts
Ecosystems/society due to invasive species

Aquatic and wetland ecosystems

Soil health
Cascading impacts from forest disturbances

Crop production (hotspot region: southern Europe)

Food security due to climate impacts outside Europe
Food security due to higher food prices

Fisheries and aquaculture
Livestock production

Heat stress - general population

Population/built environment due to wildfires (hotspot region: southern Europe)

Wellbeing due to non-adapted buildings

Heat stress - outdoor workers (hotspot region: southern Europe)

Pathogens in coastal waters
Heaith systems and infrastructure
Infectious diseases

Pluvial and fluvial flooding

Coastal flooding
Damage to infrastructure and buildings

Energy disruption due to heat and drought (hotspot region: southern Europe)

Energy disruption due to flooding
Marine transport
Land-based transport

European solidarity mechanisms
Public finances
Property and insurance markets

Population/economy due to water scarcity (hotspot region: southern Europe)

Pharmaceutical supply chains
Supply chains for raw materials and components

Financial markets
Winter tourism

0 Ecosystems [ Food [ Health [} Infrastructure

mmm Urgent action needed  wmmm More action needed === Further investigation === Sustain currentaction —— Watching brief

Economy and finance

Agriculture

Civil protection

Common commercial policy

Economic, social and territorial cohesion

Education, vocational training, youth and sport

Energy

Environment

Fisheries

Free movement of goods

Industry

Public heaith

Single market

Social policy

Tourism

Transport
Trans-European networks

Economic and monetary policy

N/

Privacy policy

)

Agency =
7
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EUCRA: main takeaways for rail

Comprehensive and structured risk assessment

Data on hazards, exposure, vulnerability for appropriate solutions
Land-based transport major climate risk

Cascading nature of risks

Increase resilience of rail infrastructure on systems level

Societal preparedness is lagging behind the fast increase in
major climate risks

Climate adaptation policies need to consider multiple policy
objectives together

Climate risks are co-owned by the EU and its Member States

Stronger EU policy action is urgently needed to manage several
major climate risks




Rail as enabler of sustainable transformation

Passenger transport for rail and high-speed rail
(share of total passenger transport)

Time series
cars

Buses and coaches
Powered two-wheelers
Rail
High-speed rail
Tram and metro
Domestic and intra-EU maritime
Domestic and intra-EU aviation
» |ncreasing passenger
transport in last 27
years
» Share of rail transport
iIncreased slightly
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Rail as enabler of sustainable transformation

» Public & private investment in innovation
and infrastructure

* Implementation of EU legislation to
Increase demand

» Promoting shift

» High-speed rail from 32.5 billion
passenger-km in 1995 to 134 billion
passenger-km in 2019




Adapting to climate change in transport

Climate
ADAPT

Implementing climate
change allowances in
drainage standards
across the UK railway

network

SHARING ADAPTATION
KNOWLEDGE FOR
A CLIMATE-RESILIENT

EUROPE About EU Policy Transnational, National, Local Knowledge Networks

Transport Sonye

% Download

@ » EUPolicy » AdaptationinEU policy sectors y Transport

Incorporating climate
change risks in
planning the
modernization of the
railway corridor in
Slovakia

N/
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